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AMENDED CLAIMS 
[received by tiie International Bureau on 24 January 2005 (24.01.05); 
original claims 1-17 replaced by ne^ claims 1-16 (5 pages)] 




1» A wsLt:er-sol\]bIe polynvei: conqprising a 
copolyhycaroxiraininoether havirig side-- chains of polyallcyrleiie 
3 oxides; wherein the water soluble polymer Is x^resented 
by the formula; 

OH OH 0 OH ?H \ / OH OH 

VCHfiCCHaOrfoCHaCCHa — l-ACHaCWgOR^OCHaCCHa-A^^ 

wherein H is hydrogen or Cx"Cao all^l; is 
individually an aromatiic or sul^tituced aroioatic moiety; Y 
10 is an organic moiety that does not contain an epo^ group 
and Z id an organic tnoiety, optional 2.y containing^ an epoxy 
group; ;x: is 0-0. d9j and n is 5-400i each A is individually 
an aiolno group represented by one of the formulas : 

~~2r M— or — N-Ri^N— 

15 wherein is hydrocarbyl ox substituted 

liydrocarby 1 ; is C2-Cio liydrocarbylexie or suJostiCuted 
hydrocarbylene; is Ci-Czo hydrocarbylene or substituted 
hydrocarbylene/ wlierein ttie subsnitiuenfc <s) is Hydro^c/^li 
cyano, halo, arlylo3Vr alkylamido, arylamido, 

20 allcylcarbonyl, or arylcarbonyl ; and each B is represented 
by the fonaulas 



^N-CHCHz^OCHCHa-^OR^ 



wherein is hydrocarbyl? each is individ\ially 
hydrogen, methyl, ethyl, hydrocarbyl or combinations 
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. (change made for consistency) thereof; and x is 0-0,99 vhen 
q is greater than 40 bat less Chan 0,2 or greater than 0.8 
when <i is less than 40. 

2. The polymax of Claim 1 wherein R is 

5 hydrogen; each is individually isopropylidenediphenylene, 
1 i 4 -pheny lene , 1,3 -phenylene , me thylenediphenylene , 
thidodiphenylene, carbonyXdiphsnylene , or combinations 
thereof? each is individually methyl, ethyl, phenyl, 
benzyl; 2-hydroxyethyl, 3-hydroxypropyl, 2-hydroxypropyl, 

10 2,3-dihydroxypropyl, 2- (acetamido) ethyl, or combinations 
thereof? and are individually (change xaade fox? 
consistency) ethylene/ 1,2 -propylene, 1^ 2-butylene, or 
conibinations thereof; and is Ci-Czo alkyl/ is a mixture 
of hydrogen and methyl; eaiCh of Y and Z are Individually 

15 bis (2-hydroxyethyl) amino or M-(2-hydro3cyethyl)piparazinyl) 
q is 20 - 50, and n Is 10 - 2S» 

3. The polymer of Claim 2 wherein R^ is 
isopropylidenediphenylene and is 2-hydro3cyethyl . 

4. The polymer of Claim 2 wherein each is 

20 individually hydrogen/ metlayl, ethyl, propyl, butyl, benzyl 
or combinations thereof; Y and z are bis(2-- 
hydroscyettay 1 ) amino . 

5. A process for preparing a water-soluble 
polymer which comprises (X) reacting an eqiiivalent or 

25 excess of a difunctional amine or mixtures thereof with an 
excess or equivalent amount of a diglycidyl ether of a 
bisphenol or mixtures thereof, optionally in the presence 
of a monofnnctional nucleopbile and optionally in the 
presence of a catalyst and/ or a solvent; or (2) reacting an 

30 equivalent or excess of a difunctional amine or mixt;ures 



23 

AMENDED SHEET (ARTICLE 19) 



wo 2005/035627 



PCTAJS2004/023265 



thereof with an excess ox equivalent amount of a diglycic^yl 
ether of a bisphenol or mixtures thereof, optionally in the 
presence of a monofunctional nucleophile which functions as 
a terminating agent and, optionally, in the presence of a 
5 catalyst and/or a solvent; or (3) dissolving in an organic ' 
or non-organic solvent an amine selected from the group 
consisting of primairy- amine, a bis (secondary) diamine, or a 
mono-amixie-fmictionaa^ized poly(alkylene oxide) or mixtures 
thereof, adding to th.e amine solution a diglycidyl ether in 
10 an amine hydrogen equ.±valent to epoxide equivalent ratio of 
from 0.9:1 to l,2».l -CLnder conditions sufficient to causa 
the amine moieties to react with the epoxy moieties to form 
a polymer backbone having amine lixikages, ether linkages 
and pendant hydro?^l moieties. 

15 6» The process of Claim 5 wheredLn the non- 

organic solvent is water and the mono functional nucleophile 
is selected from the ^roup consisting of a secondary amine, 
hydrogen sulfide, axnmonia, ammonium hydroxide, a., 
monofunotional phenols an aryloxide salt, a carboxylic 

20 ^cid, a carboxylic aci.d salt, a mercaptan, and .thiol«ite 
salt. 

7 . a?he process of Claim 5 wherein the 
difunctional amine is ethanolamine or a primary amine 
having the formula: 



25 



wherein R^, and q are as defined above; the 
diglycidyl ether of a l^isphenol is the diglycidyl ether of 
bisphenol 2i. 
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8. The process of claim 5 wherein the 
monofunctional nucleophile is selected from the group 
consisting of diethanolamine, N- (2-hydroxyet:hyl)pipera2ine, 
piperadine, diethylamine, dipropylamine, and dibenzylamine , 

5 9. The process of Claixn 5 wherein the 

monofiinctional nucleophile is selected from the group 
consisting of phenol, acetic acid and propanoic acid and 
the catalyst is selected from the group consisting of a 
phosphonium or ammonium salt. 

10 10- The process of Claim 5 wherein the solvent 

is selected from the group consisting of l-methyl-2- 
pyrrolidLone, N,N-dimethylacetamide, water, diglyme, 
triglyme^ diethyl ene glycol ethyl ether, diethylene glycol 
methyl ether > or propylene glycol methyl ether. 

15 11. A water-soluble polymer prepared by the 

process o£ Claim 5. 

12. A coxEiposition comprising an aqueous fluid 
and the water-soluble polymer of Claim 1. 

13. An aqueous solution coznprising a polymer 
20 represented ty the formula: 

OH OH n 9H OH \ / OH OH \ " 
YCH^CC^%0R'*OCH2CCHz f ACHaCOHgOR*CJCH26CH24-4^BCH20CHaO^^ 



•Z 



•X 

wherein each R is individually hydrogen or Ci-Cao 
alkyl; is an aromatic or substituted aromatic moiety; Y 
is an orsrajaic moiety chat does not contain an epoxy group 
23 and z is an organic moiety, optionally containing an epoxy 
group; X is 0^0.99; and n is 5-400? each A is individually 
an amino group represented by one of the foxmxAlas: 



n 
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wherein is hydrocarbyl or substituted 
hydrocartjy 1 ; is C2-C10 hydrocarbylene or siijDstituted 
by<l>roC2irbylene; is C2-C2o hydrocarbylene or substituted 
5 hydx-ocarl^lene; and each B is ' represented by the formula: 

^N-<pHCH2-{-OCHCH2-)-Of^ 

wherein is hydrooarbyl; each R^ is individually 
ixyxaar«>9'on, ttiotlxyX, <at-viyi , hv^^rocarbyl or laixtures thereof; 
and. X is 0-0.99 when q is greater than 40, but lose than 
10 0,2 or greater than 0.8 when q is less than 40 • 

14. The aqueous solution of Claim 13 wherein in 
the formula representing the polymer, R is hydrogen; each b} 
is individual ly i s opr opy 1 idenediphenylene , 1,4 -phenyl ene r 

1 , 3 -pheny lene , me thy lenediphenylene , tbidodiphenylene , 
15 carl^onyldiphenylene/ or aombinations thereof; each R^ i^ 
individually methyl^ ethyl, phenyl, benzyl, 2-hydro3«yethyl, 
3 -hydr oxypropyl r 2 -hydrostypropyl , 2,3 -dihydroxypropy 1 , 2 - . 
(aGetaznido) ethyl, or combinations thereo£i R^ and R^ are 
individually ethylene, 1,2 -propylene, 1,2-butylene, or 
20 co»ibination3 thereoS; and S? is C1-C20 all^l. 

15. O^e aqueous solution of Claim 13 wherein 
viscosity increases as texnperature is increased. 

16. A process which comprises dissolving the 
polymer of Claim 1 in water, the water optionally 

25 containing acids, bases, salts « solvents, or mixtures 
theaceof . 
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